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COATING COMPOSITIONS 

This invention relates to coating compositions for use on sand cores 
and moulds in foundries. 

It is common practice in foundries to coat sand cores and moulds 
with a coating of fine particle size refractory material, in order to prevent 
penetration of molten metal into the surface of the core or mould between the 
sand grains, and in the case of silica sand cores and moulds used for casting iron, 
to prevent reaction between the silica and iron oxide and adhesion between the 
sand and the cast metal, and thereby to improve the surface finish of metal cast 
against the cores or moulds. The coatings are usually applied in the form of a 
dispersion of the particulate refractory material in a liquid medium, which also 
contains a binder for the refractory particles. The liquid medium is usually water or 
an organic liquid such as isopropanol. 

One of the numerous binders which are used to make foundry sand 
cores and moulds is an aqueous solution of sodium silicate, which is reacted with 
carbon dioxide gas passed through the cores or moulds so as to cure the silicate 
and bond the sand grains together. Cores and moulds which have been bonded 
with sodium silicate suffer from the disadvantage that when a water based coating 
is applied to the cores and moulds their surface is disintegrated and they are 
softened, thus reducing their strength appreciably, due to dissolution of the 
sodium silicate bond by the water. In some instance it is possible to use a water 
based coating on sodium silicate bonded cores provided the coating is dried 
immediately after it has been applied, but this usually involves installing a 
continuous drying oven in the foundry. However, in most foundries making sodium 
silicate bonded cores and moulds it is normal practice to coat the cores and 
moulds with an alcohol based coating. For safety and for environmental reasons it 
is desirable to replace the alcohol based coatings with water based coatings, but 
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without the need to provide means for drying the coatings as soon as they have 
been applied. 

It has now been found that a water based coating can be used 
successfully on carbon dioxide gassed sodium silicate bonded cores and moulds if 
the coating composition used contains a water soluble or water miscible additive 
selected from esters of polyhydric alcohols, carbonate esters and lactones. 

According to a first aspect of the present invention there is provided 
a coating composition comprising particulate refractory material having a particle 
size of predominantly less than 150 microns, a binder, water and a water soluble 
or water miscible additive selected from esters of polyhydric alcohols, carbonate 
esters and lactones. 

According to a second aspect, the invention provides a coating 
system comprising two or more separate parts to be mixed together to form a 
coating composition, the coating system comprising: 

(a) particulate refractory material having a particle size of predominantly less 
than 150 microns, and a binder; and, separately, 

(b) a water soluble or water miscible additive selected from esters of 
polyhydric alcohols, carbonate esters and lactones. 

The separate parts of the coating system are preferably mixed 
together substantially immediately before coating is to be carried out. Water is 
preferably added to the coating system, for example at the same time as the 
separate parts are mixed together. 

According to a third aspect, the invention provides a method of 
forming a coating composition, comprising mixing together: 
(a) particulate refractory material having a particle size of predominantly less 
than 150 microns, and a binder; 
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(b) a water soluble or water miscible additive selected from esters of 
polyhydric alcohols, carbonate esters and lactones; and 

(c) water. 

The particulate refractory material may be for example, one or more 
of zircon, alumina, chromite, silica, talc, olivine, graphite, an aluminosilicate such 
as calcined clay, pyrophyllite and mica. 

The binder may be for example solution or dispersion of a 
polyacrylate, a solution or dispersion of polyvinyl alcohol, dextrin, starch. The 
binder should be one which will not react with the polyhydric alcohol ester, 
carbonate ester or lactone. Binders which should not be used because they would 
react with the polyhydric alcohol ester, carbonate ester or lactone include alkali 
metal silicates and alkaline resol phenol-formaldehyde resins. 

The water soluble or water miscible additive may be for example 
diacetin, triacetin, butylene glycol diacetate, propylene carbonate, or 
gamma-butyrolactone. Industrial grade diacetin (glycerol diacetate) is preferred. 

The coating composition may also contain other components, for 
example, a suspension agent to prevent settling of the particulate refractory 
material, for example a clay such as attapulgite or bentonite or a rheologlcal agent 
to improve the application properties of coating composition such as a cellulose 
derivative, a flocculant or a dispersant. 

The coating composition (and when formed from the coating system, 
the water diluted coating composition) will usually contain at least 0.5%, preferably 
at least 1.0%, more preferably at least 2.0% especially at least 4.0% by weight of 
the water soluble or water miscible additive. Preferably the composition contains 
no more than 20.0%, more preferably no more than 15.0%, especially no more 
than 10.0% by weight of the water soluble or water miscible additive. The actual 
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amount of the additive used may depend on the method of application of the 
coating composition to the cores or moulds. 

The coating composition may be applied by any of the usual 
methods used in foundries, for example by brushing, dipping, spraying or 
overpouring. The solids content of the coating composition will depend on the 
method of application, but will usually be a maximum of 75% by weight. 

The coating compositions of the invention are particularly 
advantageous when used on carbon dioxide gassed sodium silicate bonded 
sands. However they can also be used beneficially on other types of bonded sand 
which may have a tendency to soften and disintegrate when conventional water 
based coating compositions are applied to them. These sands include carbon 
dioxide gassed alkaline resol phenol-formaldehyde resin bonded sand, ester 
hardened sodium silicate bonded sand, and ester cured alkaline resol 
phenol-formaldehyde resin bonded sand. 

The following Examples will serve to illustrate the invention :- 



EXAMPLE 1 

Standard transverse strength test cores were produced from H 32 
silica sand containing 3.5 % by weight of a proprietary sodium silicate binder, 
NUCLEOPON 20, available from Foseco (silica to soda molar ratio 2.4 : 1 and 
solids content 49 % by weight). 

Three proprietary water based coating compositions available from 
Foseco, TERRAPAINT EP 9828 AT (composition 1), RHEOTEC 463 BW 
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(composition 2) and HOLCOTE 90 (composition 3), were diluted to a dipping 
consistency with water, and 5 % by weight of commercial diacetin based on the 
weight of the diluted coated composition were added to produce coating 
compositions according to the invention. 

The coating compositions were applied to the standard transverse 
strength test cores by dipping, and transverse strengths were measured 
immediately after application of the coating (while wet), one hour after drying at 
120 °C for 30 minutes, and after 24 hours. 

Similar tests were done on specimens which had been coated with 
coating composition 4, a proprietary alcohol based coating, MOLCO 6, available 
from Foseco. 

The results obtained are shown in the table below. 
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COATING 
COMPOSITION 


TRANSVERSE STRENGTH (N/cm^) 




immediately 


After 1 hour 


After 24 hours 


1 


50 


133 


115 


1 


60 


157 


130 


2 


70 


105 


99 


2 


70 


96 


115 


3 


60 


145 


120 


3 


70 


131 


132 


4 


70 


70 


54 


4 


70 


82 


61 



The results show that the strength of the cores after immediately 
coating with each of the three compositions according to the invention was 
comparable to that of cores which had been coated with the alcohol based coating 
which is of the type normally used for coating sodium silicate bonded cores. After 
drying for 1 hour the strength of the cores coated with the compositions according 
to the invention was appreciably higher than both the strength immediately after 
application, and the strength of the cores coated with the alcohol based coating. 
After 24 hours the appreciable improvement was maintained. 

EXAMPLE 2 

120 kg of silica sand were mixed with 3.6% by weight based on the 
weight of the sand of SOLOSIL 433, a proprietary sodium silicate based binder 
available from Foseco of the type described in European Patent No. 0024392. 
Housing cores were made from the sand-binder mixture by core-shooting at a 
pressure 6 bars and by gassing the formed cores with carbon dioxide gas at a 
pressure of 5 bars for 1 5 seconds. 
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A proprietary water-based coating zircon composition RHEOTEC 
300 available from Foseco containing an addition of 10% by weight of diacetin 
based on the weight of the composition as supplied, and having a density of 70° 
Baume, was diluted with water in the proportions 150 kg of the coating 
composition containing the diacetin additive and 40 kg water. The diluted coating 
composition had a density of 42° Baume and a viscosity of 13.5 seconds as 
measured on a Ford Cup No. 4. 

The housing cores were dipped into the coating composition so as to 
produce a wet coating thickness of approximately 175 microns. The coated cores 
were held for a maximum of 15 minutes dried in a microwave drying unit. After 
drying for 10 minutes the cores were still wet and had a surface temperature of 
55° to 60° C. The cores were the dried for a further 15 minutes after which time 
they were almost completely dry and had a surface temperature of 60° to 70° C. 
The cores were then inspected, and they showed no signs of having been 
affected adversely by the water based coating. 

In contrast, in a comparison test using similar cores coated with a 
water-based aluminosilicate coating ARCOPAL 6423 (available from 
Huttenes-Albertus) the coated cores had started to disintegrate. 
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Claims 

1. A coating composition, comprising particulate refractory material having a 
particle size of predominantly less than 1 50 microns, a binder, water and a water 
soluble or water miscible additive selected from esters of polyhydric alcohols, 
carbonate esters and lactones. 

2. A coating system comprising two or more separate parts to be mixed 
together to form a coating composition, the coating system comprising: 

(a) particulate refractory material having a particle size of predominantly less 
than 150 microns, and a binder; and, separately, 

(b) a water soluble or water miscible additive selected from esters of 
polyhydric alcohols, carbonate esters and lactones. 

3. A coating system according to Claim 2, further comprising water. 

4. A method of forming a coating composition, comprising mixing together: 

(a) particulate refractory material having a particle size of predominantly less 
than 150 microns, and a binder; 

(b) a water soluble or water miscible additive selected from esters of 
polyhydric alcohols, carbonate esters and lactones; and 

(c) water. 

5. A composition, system or method according to any preceding claim, in 
which the particulate refractory material comprises one or more of: zircon, 
alumina, chromite, silica, talc, olivine, graphite, an aluminosilicate. 

6. A composition, system or method according to any preceding claim, in 
which the binder comprises a solution or dispersion of a polyacrylate. 
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7. A composition, system or method according to any preceding claim, in 
which the binder comprises polyvinyl alcohol. 

8. A composition, system or method according to any preceding claim, in 
which the binder comprises dextrin and/or starch. 

9. A composition, system or method according to any preceding claim, in 
which the water soluble or water miscible additive comprises one or more of: 
diacetin, triacetin, butylene glycol diacetate, propylene carbonate, 
gamma-butyrolactone. 

10. A composition, system or method according to any preceding claim, in 
which the ready for use coating composition contains at least 0.5%, preferably at 
least 1.0%, more preferably at least 2.0% especially at least 4.0% by weight of the 
water soluble or water miscible additive. 

11. A composition, system or method according to any preceding claim, in 
which the ready for use coating composition contains no more than 20.0%, more 
preferably no more than 15.0%, especially no more than 10.0% by weight of the 
water soluble or water miscible additive. 
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ABSTEACTED-PUB-HO : WO 0005010 Al 

NOVELTY" - Coating composition comprises particulate 
refractory material having a particle size of less 
than 150 microns; a binder; water; a^nd a w^ater soluble 
or water mi^cible additive including esters of 
polvhvdric alcohols, carbonate esters, or lactones* 

DESCRIPTION " INDEPENDENT CLAIMS are also included 

liillllll^ 

(I) a coating systemi comrprlsing (a) particulate 
refracrory material having a particle size less than 
150 microns and a binder^ and separately^ (b) a water 
soluble or water miscible additive including esters of 
polyhydric alcohols^ carbonate esters ^ or lactones; 

(II) a method of formiing rhe coating composition, 
which comiprises mixiU'Cr of the components* 
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USE - The coating compositions are used on sand cores 
and raolds in foundries^ particula.r ly on carbon dioxide 
gassed sodiurrL silicate bonded cores and molds. It can 
also be used on carbon dioxide gassed alkaline resol 
phenol--f orrTLaidehyde resin bonded sand^ ester hairdened 
sodium silicate bonded sand^ and ester cured alkaline 
iresol phenol-formaldehyde resin bonded sand* 

ADVANTAGE "-■ The composition is a water-'based coating 
and is used successfully on carbon dioxide gassed 
sodium, silicate bonded cores and molds without an 
adiditional drying process* The use of alcohol-based 
coatings are avoided. The cores coated with the 
invented composition exhibited superior strength. 

INORGANIC CHEMISTRY 

Preferred Material: The particulate refractory 
matex^ial comprises at least one of zircon^ alumdna^ 
chromiite,^ silica^ talc^. olivine^ graphite a.nd an 

Preferred Binder: The binder compx^ises a polyacrylate 
solution or dispersron^ polyvinyl arcohol/ o.exrrm^ 

ORGAN I C CHEMI S TRY 

Preferred Additive* 'i.'he v^3.ter solubre or water 
miscible additive comiprises at least one of diacetin^ 
t r r ci- c e -i- n ^ lo u t y 1 e n e g y ■v.. o cx r ^ e t a w ^ ^ o ^--^ y 1 e n 
carbonate r and gamrfta-butyrolactone , preferred 
Composition: The ready for use coating composition 
contains at least 0.5, preferably at least 4*0 wt * % ; 
or contains no more than 20,0;r preferably no more than 
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10.0 wt . % vvater soluble or watex^ miscible additive* 

Standard transverse strength test cores were produced 
from H 32 silica sand containing 3,5 t . % NUCLEQPON 20 
sodium silicate binder . Water^-bassd coating 
compositions of TERRAPANT EP 3828 AT, RHEOTEC 463 EW, 
and HOLCOTE 90 were diluted with water, and 5 wt o % 
diacetin based on the weight of the diluted coated 
composition viere a^dded to produce a coating 
composition Vv?hich was applied to the standard 
transverse strength {N/cm2) test cores by dipping v 
Transverse strengths yjere measured immediately after 
application, 1 hour after drying at 120 degrees C for 
30 min^ and after 24 hours. Similar test was done on a 
specimens which had been coated with an alcohol-based 
coating composition • The results showed that the 
strength of the cores immediately after coating^ and 
after drying for 1 and 2 4 h were the sam.e to and 
higher than that of cores coated ^./ith the alcohol- 
based coating^ respectively* 

TITLE-TEBMS : COATING COMPOSITION SAND CORE FOUNDRY 

CARBON GAS SODIUM SILICATE BOND 

DERWENT-^CLASS: A82 El 7 G02 M22 ?53 

CiPX^^CODES • A 1.6 jriO } E4 u / AUv6 } ^0 > Au i } xu'o / AO 4 f 

E10-A11B2; E10--E04K; E10--G02G2; E31- 
N04B| E31-F02D; E31-P03? E31-P05? E34~ 

C02; E35-P; G02-A05; M22~A04; 
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CHEMICM«~CODES : Chemical Indexing M3 *01* 

Fragmentation Code A540 A940 B114 
B713 B720 B831 C108 C802. C803 C804 
C805 C807 M411 M782 Q130 Q332 0466 

R024 R043 Specific Compounds R04923 

R e g i s t r y N ii m.b e r s 1. 3 0 2 5 2 

Chemical Indexing M3 ^02* 
Fragmentation Code A3 13 A940 CI 08 
C550 C730 C801 C802 C803 C804 C805 
C807 M4il M782 Q130 Q332 Q466 R024 
R043 Specific Corapoii.nds R01544 
Registry Numbers 130157 92 

Chemical indexing M3 ■*03* 
Fragmientation Code A424 A94 0 CI 08 
C550 C730 C801 C802 C8Q3 C804 C805 
C807 M4i:l M782 Q130 Q332 Q466 R024 
R043 Specific ComLpounds R01933 
Registry Numbers 129802 130432 130898 

Chemical Indexing M3 ■*0 4* 
Fragmientation Code B114 B702 B720 
B831 C108 C800 C802 C803 C804 C805 

C807 M411 M782 Q130 Q332 Q466 R024 
R0 43 Specific ComLpounds R016 94 
Registry Numbers 107016 

Chemical Indexing M3 -^05* 
Fragmentation Code A212 A94 0 B114 
B701 B712 B720 B831 C108 C802 C803 
C804 C805 C807 M411 M782 Q130 Q332 
Q466 R024 R043 Specific Compounds 
R01541 RAOIJR Registry Numbers 108296 

Chemical Indexing M3 *06* 
Fragmientation Code C105 C730 C810 
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M411 M782 Q130 Q332 Q466 R024 R043 
Specific Compounds R01778 Registry 
Numbers 200 703 

Chemical Indexing M3 *07* 
Frctgmentation Code A3 13 A94 0 B114 
F5701 E720 B831 Cl.08 C802 C803 C804 
C805 C807 M411 M782 Q130 Q332 Q466 
R024 R043 Specific Compounds R16401 
Registry Numbers 135365 

Chemical Indexing M3 ^'08* 
FragmLentation Code A212 A42 6 Ay 40 
F5114 E70l B712 F572 0 B831 CI 08 C802 
C803 C804 C805 C307 M411 M782 Q130 
Q332 Q466 R024 R043 Markush Compounds 
001453602 

Chemical Indexing M3 ^'09* 
Fragmentation Code H7 H714 H721 JO 
JOli Jl J171 M210 M212 M262 M281 M320 

M42 3 M510 M52 0 M53 0 M5 4 0 M782 Q332 
Q466 R024 R043 Specific Compounds 
RA02L0 RA03 7T Registry Numbers 104380 
199392 

Chemical Indexing M3 ''-lO* 
FragmLentation Code H4 H401 H481 H7 
H713 H721 H8 M210 M212 M272 M281 M320 
M423 M510 M520 M530 M5 4 0 M7 82 Q332 
Q466 R024 R043 Specific Comtpounds 
RAOIEA Registry Numbers 104492 

Chemiical Indexing M3 "''ll* 
FragmLentation Code M423 M782 Q332 
Q466 R024 R043 Specific Compounds 
R03275 Registry Numbers 92830 

Chemical Indexing M3 ^'12* 
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Fragmentation Code M423 M782 Q332 

Q466 R024 R043 Specific Compounds 
R0186 3 Registry Numbers 107 7 79 

Chemical Indexing M3 *13* 
Fragmentation Code H4 H4 01 H48i H8 JO 
JO 12 J2 J2 72 M210 M21i M.2 62 M2 82 M313 
M321 M332 M3 43 M38 3 M3 91 M416 M620 
M782 Q130 Q332 Q466 R024 R043 
Specific Compounds R0905 4 Registry 
Numbers 92 85 9 

C h e m i c a 1 I n d e x i n g M 3 * 1 4 * 
Fragm^entation Code JO JO 13 J2 J2 73 
M210 M211 M2 62 M2 8 3 M313 M321 M332 
M343 M383 M391 M416 US 20 M782 Q130 
Q332 0466 R024 R043 Specific 
Comtpounds ROD 744 Registry Numbers 
23902 

Cheraica.1 Indexing M3 *15* 

Fragm.entation Code F012 F014 F140 J5 
J521 L9 L922 M210 M211 M2 40 M2 81 M320 
M413 M510 M521 M530 M540 M782 Q130 
Q332 0466 R024 R0 43 Specific 
Compounds R0 08 44 Registry Numbeirs 
1956 

Chemical Indexing M3 *15* 
Fragmentation Code F012 F113 J5 J521 
L9 L942 M2 80 M320 M413 M510 M521 M530 
M5 40 M782 Q130 Q332 Q466 R02 4 R043 
Specific Compounds R006 44 Registry 
Numbers 78 0 

Chemdcal indexing M3 ■*17* 
Fragmentation Code JO JO 12 J2 J272 
M210 M212 M2 72 M2 82 M314 M321 M331 
M3 42 M382 M391 M416 M62 0 M7 82 Q130 
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Q332 Q466 R024 R043 Specific 

Compounds RA0Z9M Registry Numbers 
246935 

Chemical. Indexing MS ^^18* 
Frctgraentation Code H4Ca H402 H4 03 
H404 H4Q5 H481 H4S2 H483 H484 JO J0i2 
JO 13 JO 14 J2 J2 72 J2 73 L630 L6 6 0 L5 99 
M210 M211 M212 M213 M214 M215 M216 
M220 M221 M222 M223 H22 4 M22 5 M226 
M2 31 M232 M233 M262 M2B2 M2 83 M311 
M312 M313 M314 M315 M316 M321 M331 
M332 M333 M334 M34 0 M342 M343 M344 
M3 83 M391 M416 M62 0 M782 Q130 Q332 
Q466 R02 4 R0 43 Markiish Compounds 
001453601 



NUMBERS : 

EMHANCED-POLYMER-INDEXIKG ; 



; 06 4 4U ; 0744U ; 
0844U ; 1541U ; 1544U ; 
1694U ? 1B63U ; 1933U 

Polymer Index [ 1 - 1 ] 
018 ; G0340*R G0339 
G0260 G0022 DOl D12 DIO 
D26 D51 D53 D58 D63 F41 
F89? HOOOO; H0011*R? 
S9999 S1025 Si 01 4; 
S9999 S1616 Si 605; 
P0088; 



Polymer Index [1.2] 
018 ; PI 70 7 P16 94 DOl; 
S9999 S1025 S1014; 
S9999 S1616 S1605? 



Polymer Index [ 1 • 3 ] 
018 ; DOl Dll DIO D23 
D22 D31 D42 D50 D76 D86 
F24 F29 F26 F34 H0293 
M2313 P05 99 G3623 
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R03275 R01863 1Q7779 
92830; S:9999 S1025 
S1014; S9999 S1616 
3x0 >j S* f 

Polymer Index [1.4] 
018 ; DDI Dll DlO D23 
D22 D31 D42 D50 D76 D86 
F2 4 F2 9 F26 F3 4 H02 93 
P0599 G3623 R01863 
10 7779; S9999 S1025 
S1014; S9999 S1616 
316 05; 

Polymer Index [1.5] 
018 ; Q9999 Q7114*R; 
K9712 K9676; NDOl? 
Q9999 Q6791; Q9999 
Q7943 Q7 885; K9574 
K9483; X9610 K9483; 
K9676*R; B9999 B4091*R 
B3838 B3747; 

Polymer Index [1.6] 

018 ; G2 335 DOO F2 0 H* 
0^ 6A R01740 3; A999 
A4 75; 

Polymer Index [2.1] 
018 ; Gil 05 G1092 DOl 
D19 Die D31 D50 D76 D86 
F31 F30 R00868 181; 
G:1503 DOl D50 D81 F22 
ROOOOl 34; HOG 2 2 HO Oil; 
P0226 P0282*R DOl Dl8 
F30; P0293; 

Polymer Index [2,2] 

018 ; B9999 B5436 B5414 
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B5403 B5276; B9999 

E5 44 7 B5 414 B5 403 
B5276; NDOl; Q9999 
Q6 791; Q9999 07943 
Q7885; K9574 K9483; 
K9610 K9 4 83; K9 61 6 *R} 
B9999 B4091*R B3838 
B3747? 



SECONDMlY"ACC"MO : 

CP I Secondary Accession Numbers : 2000-068168 
Non-CPI Secondary Accession »miabers: 2000^167723 
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